Prx1 suppresses radiation-induced c-Jun NH2-terminal kinase signaling in lung cancer cells through interaction with the glutathione S-transferase Pi/c-Jun NH2-terminal kinase complex.
Radiotherapy is one of the major treatment modalities for lung cancer. Cell killing by ionizing radiation is mediated primarily through the reactive oxygen species (ROS) and ROS-driven oxidative stress. Prx1, a peroxiredoxin family member, was shown to be frequently elevated in lung cancer cells and tissues. Although the antioxidant function of Prx1 is expected to affect the radiotherapy response of lung cancer, the physiologic significance of its peroxidase activity in irradiated cells is unclear because the catalytic Cys52 is easily inactivated by ROS due to its overoxidation to sulfinic or sulfonic acid. In this study, we investigated the role of Prx1 in radiation sensitivity of human lung cancer cells, with special emphasis on the redox status of the catalytic Cys52. We found that overexpression of Prx1 enhances the clonogenic survival of irradiated cells and suppresses ionizing radiation-induced c-Jun NH2-terminal kinase (JNK) activation and apoptosis. The peroxidase activity of Prx1, however, is not essential for inhibiting JNK activation. The latter effect is mediated through its association with the glutathione S-transferase pi (GSTpi)-JNK complex, thereby preventing JNK release from the complex. Reduced JNK activation is observed when the peroxidase activity of Prx1 is compromised by Cys52 overoxidation or in the presence of the Cys52 to Ser52 mutant (Prx1C52S) lacking peroxidase activity. We show that both Prx1 and Prx1C52S interact with the GSTpi-JNK complex and suppress the release of JNK from the complex. Our study provides new insight into the antiapoptotic function of Prx1 in modulating radiosensitivity and provides the impetus to monitor the influence of Prx1 levels in the management of lung cancer.